This study has been done in order to investigate the phytochemicals constitution and determine in vitro antimicrobial activity of aqueous and methanolic Citrus aurantium L.
Introduction
Citrus aurantium L., previously known as Fructus aurantii, is the botanical name of a plant known as green orange, bitter orange or sour orange.
[1,2] The extract of the immature fruit or peel of C. aurantium L. has been widely used in weight loss dietary supplements and in sports performance products [3] . In addition, Citrus aurantium L. is among the species that have been used for medical purposes on account of the numerous bioactive compounds that it contains [5, 6] The phytochemicals are also known as secondary metabolites that are derived from primary metabolites and are used as drugs. [7] The phytochemicals also contribute to the flavor, colour and other characteristics of plant parts. [8] Phytochemical analysis is benefit in determination of some active biological constituents of some vegetables and medicinal plants. [9] Phytochemicals are not essentially required for the sustenance of life but confer extra health benefits against bacteria. [10] In the last three decades, a numerous of antibiotics and other synthetic drugs were produced in the world with an aim of eradicating the microorganisms which were responsible for many diseases. [11] Drugs or antibiotics induced mutations in the genetic composition of these microorganisms rendering them resistant to several drugs or antibiotics. [12] Moreover, the side effects associated with the long-term use of the synthetic 
Materials and Methods

Collection of Plant
Fresh leaves of Citrus aurantium L. plant were collected from Baqubah, Diyala
Province, Iraq. Which was identified, authenticated by Assist. Prof. (dr.) Khazal Dhbea Wadi, after that transferred into sterile bottles and refrigerated 4˚C until use.
Methanolic Extract:
Organic solvent extraction of the Citrus aurantium L. leaves powder was carried out by using methanol (80%). This was done by using Soxhlet apparatus. The extraction was carried out for 24 hours by heating temperature that kept the solvent at 50-60˚C until a colorless and clear solvent appeared in the extracting chamber. After that, the extract was dried by electric oven at temperature 40-45˚C until dry extract was obtained. The final extract was kept frozen at (-18˚C) until use.
Phytochemical Analysis (Qualitative Analysis):
Phytochemical analysis was carried out to evaluate the qualitative of chemical composition of crude extracts to identify the secondary metabolites groups such as glycosides, phenolic, compounds alkaloids, tannins, saponins, terpenoids, steroids and flavonoids by using coloration and precipitation methods. This analysis revealed the presence or absence of the phytochemicals constitution in the aqueous and methanolic extract.
[14-18]
Microbial Isolates
Different five clinical microbial isolates (Gram positive and Gram negative) were collected and identified by using conventional biochemical tests [19] and cultivated in pure culture, at Microbiological Laboratory/ College of Veterinary Medicine / Diyala University. repeat.
These include (Staphylococcus epidermidis, Staphylococcus aureus, E. coli, Pseudomonas aerugenosa and Proteus mirabilis).
Phytochemical Analysis and Inhibitory Effect of
[21-23]
Disc Diffusion Method
Antibacterial activity of aqueous and methanolic extracts were determined by disc diffusion method on Muller -Hinton agar by (Steel and Torrie ).
[24] Sterile Whatman filter disc (5 mm diameter) were made, these disc impregnated in the 50 microliter of aqueous or methanolic extract. Placed in Petri dishes according to concentrations (2.5%, 5% and 10%) for 24 hours. Inoculums containing 1.5*10 8 CFU / ml of bacteria were spread, with sterile swab moistened with the bacterial suspension. The disc also impregnated in 50 μL of solvent distilled water served as a standard control.
[23] Standard antibiotic disc; Tetracycline (T); Streptomycin (S); Penicillin (P); Amoxicillin (AUG) for antibacterial activity tests were carried out against bacterial strains.
Statistical Analysis
The values are expressed as the mean ± the standard error of the mean (M±SEM). The values were analyzed by using one way analysis of variance ANOVA, and then the test of the least significant difference LSD applied to find the significant differences between the means of inhibitory zones . [25] The significant level of test was P< 0.05. In the present study, we evaluated the phytochemical compound of aqueous and methanolic extract of Citrus aurantium L. leaves. The analysis of phytochemicals constitution conducted on the plant extracts revealed the presence of phytochemicals constitution which are known to exhibit medicinal as well as physiological activities.
[26] The citrus peels are rich in nutrients and contain many phytochemicals with strong potential for use in drug production or as food supplements. 
Antibacterial Activity
The present study shown that the inhibitory zones were more at (10%) in comparison with (2.5%, 5%) of aqueous and methanolic Citrus aurantium L. leaves extract in each disc diffusion and well diffusion method against all bacteria species. On the other hand, the present study show significant difference at P<0.05 between susceptibility of bacteria species to 5% and 10% concentration of methanolic extract of Citrus aurantium L. leaves extract in well diffusion as in (Table 2 ). The methanolic extract of Citrus aurantium L. leaves extract in well diffusion method shown inhibition zone 5% and 10% concentration more than in disc method. Table ( -a-mean the significance was between concentration 2.5% and 5%.
-b-mean the significance was between concentration 5% and 10%.
-c-mean the significance was between concentration 2.5% and 10%. -a-mean the significance was between concentration 2.5% and 5%.
-c-mean the significance was between concentration 2.5% and 10%.
Antibacterial efficacy of aqueous and methanolic extract of Citrus aurantium L.
(Bitter Orange) leaves against five bacteria by agar well diffusion and disc diffusion method showed excellent inhibitory action against all tested bacteria at concentration (5%, 10%), but
In the study, Kirbaşlar et al. [31] evaluated antibacterial activity of peel oil from Citrus fruits. It was observed that peel oil of C. sinensis and C. aurantium exhibited more or less similar inhibition of Gram-positive and Gram-negative bacteria.
Bouabdelli et al. [32] showed that S. aureus, Proteus mirabilis and E. coli were sensitive to aqueous extract of C. aurantium L. leaves while P. aeruginosa was resistant to it.
In addition, Gopal illustrated that extracts of C. aurantium L. leaves were effective against both Gram-negative and Gram-positive organisms with inhibition zone (12-14 mm).
Preliminary phytochemical analysis of the C. aurantium L. leaf extracts showed the presence of tannins, terpenoids, sterols, alkaloids, flavonoids and carbohydrates.
[33] Also Kabra, et al., [34] reported that ethanolic extract of Citrus medica showed antibacterial activity when tested against Klebseilla pneumoniae, Escherichia coli and Staphylococcus aureus. Cano, et al., [35] reported the higher antimicrobial activity of Citrus paradise due to the presence of essential oils, vitamin C and flavonoids. Dhanavade, et al., [36] reported the presence of alkaloids, lactons, polyacetylene, essential oils, corydaline, pseudohypericin, protopine, hypericin and acyclic sesquiterpenes compounds from lemon peel, this compounds are effective against many strains of bacteria. an update. Obes. Rev, 7(1), 79-88.
